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B23G 5/06 
[Fl] 

B23G 5/06 B 
[Procedure revision] 

[Filing Date] May 28, Heisei 1 6 (2004. 5.28) 
[Procedure amendment 1 ] 
[Document to be Amended] Specification 
[Item(s) to be Amended] Claim 

[Method of Amendment] Modification :; ,f - • 
[The contents of amendment] 
[Claim(s)] 
[Claim 1] 

Field granularity Ra of the chamfer honing section with which said diamond film was covered while 
biting, giving chamfer honing of a negative angle to the cutting edge of the section and covering the 
diamond film on the front face of said cutting-edge section at least is a tap for tapped hole 
processing of the metal radical composite which is 0.05 micrometers or more 1 0 micrometers or 
less. 

[Claim 2] 

The include angle of said chamfer honing Is a tap according to claim 1 which Is -1 5-60 degree. 
[Claim 3] 

The width of face of said chamfer honing is said tap according to claim 1 or 2 which it bites and is 
20% or less of the diameter of said cutting edge more than the depth of cut of the cutting edge of 
the section. 
[Claim 4] 

The tap according to claim 1 to 3 which gave chamfer honing of a negative angle to the cutting edge 
of a complete thread portion. 
[Claim 5] 

The thickness of said diamond film is a tap according to claim 1 to 4 characterized by being 5-30 

micrometers. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0007 

[Method of Amendment] Modification 

[The contents of amendment] 

[0007] 

[Means for Solving the Problem] 

The tap of this invention is having bit, having given chamfer honing of a negative angle to the cutting 

edge of the section, and having covered at least the diamond film which is hard film on the front 

face of said cutting-edge section. An incomplete thread portion bites a tip side, the cutting edge of a 

tap has the section, and the complete thread portion is formed in the back end side. The field which 

gave chamfer honing to this part of ******** with which it bites, and which the rake face of the 

cutting edge of the section and a flank cross, and gave chamfer honing with the original rake face is 

also made to act as a rake face, and carries out the role of a chip breaker. This chamfer side is 

formed so that the rake angle at the time of cutting may turn into a negative angle. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0008 

[Method of Amendment] Modification 

[The contents of amendment] 

[0008] 

Moreover, field granularity of the chamfer honing section with which said hard film was covered Is 
set to 0.05 micrometers or more 10 micrometers or less by Ra based on JISB0601. 
[Procedure amendment 4] 
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[Document to be Amended] Specification 
[Item(s) to be Amended] 0009 
[Method of Amendment] Modification 
[The contents of amendment] 
[0009] 

As an operation gestalt of the tap of this invention, the following are mentioned, for example. The 

first, the include angle of said chamfer honing is made into -1 5--60 degree. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 0 

[Method of Amendment] Modification 

[The contents of amendment] 

[0010] 

the second [ the ] — the width of face of said chamfer honing — said — it bites and carries out to 
20% or less of the diameter of said cutting edge more than the depth of cut of the cutting edge of 
the section. 

[Procedure amendment 6] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 001 1 
[Method of Amendment] Modification 
[The contents of amendment] 
[0011] 

The cutting edge of a complete thread portion is also clung to in the tap of one of the third above, 

and chamfer honing of a negative angle is given like the cutting edge of the section. 

[Procedure amendment 7] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 001 2 

[Method of Amendment] Modification 

[The contents of amendment] 

[0012] 

Moreover, what replaced with said diamond film, for example, and was used as the diamond-like 
carbon film as other embodiments of the tap of this invention, and the thing which made the base 
material of a tap cemented carbide are mentioned. 



CLAIMS [Claim(s)] 

[Claim 1 ] The tap which bit, gave chamfer honing of a negative angle to the cutting edge of the 
section, and covered the hard film on the front face of said cutting-edge section at least. 
[Claim 2] The include angle of said chamfer honing is a tap according to claim 1 which is -1 5-60 
degree. 

[Claim 3] Field granularity Ra of the chamfer honing section with which said hard film was covered 
is 0.05-micrometer or more a tap which is 1 0 micrometers or less according to claim 1 or 2. 
[Claim 4] The width of face of said chamfer honing is said tap according to claim 1 to 3 which it 
bites and is 20% or less of the diameter of said cutting edge more than the depth of cut of the 
cutting edge of the section. 

[Claim 5] The tap according to claim 1 to 4 which gave chamfer honing of a negative angle to the 
cutting edge of a complete thread portion. 

[Claim 6] Said hard film is a tap according to claim 1 to 5 characterized by being the diamond film 
or a diamond-like carbon film. 

[Claim 7] The thickness of said diamond film Is a tap according to claim 6 characterized by being 5- 
30 micrometers. 

[Claim 8] The thickness of said diamond-like carbon film is a tap according to claim 6 characterized 
by being 1-20 micrometers. 

[Claim 9] The tap according to claim 1 to 8 characterized by the base material of said tap being 
cemented carbide. 

[Claim 1 0] The tap according to claim 1 to 9 characterized by being an object for tapped hole 
processing of metal radical composite. 
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DETAILED DESCRIPTION [Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the optimal tap for screw 
hole processing of the nnetal matrix composite used for the stand of the engine components of an 
automobile, precision measuring equipment, and micro-processing equipment, a precision machinery 
component, an aircraft member, etc. 
[0002] 

[Description of the Prior Art] In recent years, the composite material which compounded a metal, 
hard materials, such as metal matrix composite (it is described as Metal Matrix Composite and 
Following MMC) which is the composite of the ceramics, and an elasticity material as a new 
material is used. For example, MMC is lightweight compared with the conventional metallic 
material, and since abrasion resistance is high intensity greatly, it is widely used in fields, such as 
a stand of the engine components of an automobile, precision measuring equipment, and micro- 
processing equipment, a precision machinery component, and an aircraft member. An aluminium 
alloy, a Magnesium alloy, a copper alloy, etc. are used for this MMC as a matrix, and ceramic 
particles, such as SiC and aluminum 203, a staple fiber, continuous glass fiber, etc. are used as 
distributed material. As well as the usual metallic material when performing screw processing to 
such MMC, a tap is used, but since it is greatly influenced of the ceramic particle which is 
distributed material, processing is hot easy, when MMC is made into "^^-ed material, the chipping 
of a cutting edge also tends to happen, and wear of a tool is remarkably large as compared with the 
ingredient of only a matrix. For example, the tap of a publication to prevent the chipping of a cutting 
edge is in JP,7-1 1 228,U. This tap bites in order to bite and to prevent the chipping and cutting-edge 
chip of a cutting edge of the section, and it performs a radius of circle or beveling to a part of 
cutting edge [ at least ] of the section. Although what used cemented carbide as a base material of a 
tap is illustrated by this proposal, it is in the situation that various problems may arise in a charge 
of an unscrapable material like above-mentioned MMC also by this tap. Although MMC has been 
stated to the example of representation above, it is the problem which was common in the case of 
the composite material with which **-ed material made the hard material and the elasticity 
material compound-ize. 
[0003] 

[Problem(s) to be Solved by the Invention] When screw hole processing is performed to the 
composite material represented by above MMC using a tap, even if there is no wear of a cutting 
edge etc., a tap may break suddenly. It is mentioned that the chip generated by processing bites to a 
cutting edge as one of the cause of this. A cutting edge is damaged by this bite lump, or big stress 
arises in the tool itself, and the problem of breaking when the worst occurs. 
[0004] It starts how a chip is discharged efficiently to prevent breakage of a tap generally. For 
example, a chip can be made to discharge smoothly, if a point tap is used when a prepared hole is a 
through hole. This is because a chip is discharged caudad. However, in the case of a blind hole, it 
will not be able to discharge caudad, but the effectiveness of it which uses a point tap will also be 
lost. 

[0005] Moreover, especially in the composite material of the hard material and elasticity material 
like above-mentioned MMC, Joining to the tap edge of a blade was severe, and it had happened 
frequently to form a built up edge in a cutting edge. Therefore, there was a problem that process 
tolerance worsened or the chipping of a cutting edge also tends to happen too many. Moreover, when 
formation of a built up edge advanced, there was also a possibility that cutting force might become 
excessive and might lead to breakage. Furthermore, when the built up edge was formed in what 
covered the hard film to the cutting edge, cutting force went up, shearing force was applied to the 
interface of the hard film and a base material, and there was also a problem that the hard film 
exfoliated. 

[0006] Also when performing screw hole processing of the composite material with which a hard 
material like MMC and the elasticity material were compounded by this invention in view of the 
above troubles, even if there are few bite lumps of a chip, they cannot break easily, are further 
excellent in joining-proof nature and weld, the tap to which it is removed easily and neither the 
chipping of a cutting edge nor exfoliation of the hard film can take place easily will be offered. 
[0007] 

[Means for Solving the Problem] The tap of this invention is having bit, having given chamfer honing 
of a negative angle to the cutting edge of the section, and having covered the hard film on the front 
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face of said cutting-edge section at least. An incomplete thread portion bites a tip side, the cutting 
edge of a tap has the section, and the complete thread portion is formed in the back end side. The 
field which gave chamfer honing to this part of ******** with which it bites, and which the rake 
face of the cutting edge of the section and a flank cross, and gave chamfer honing with the original 
rake face is also made to act as a rake face, and carries out the role, of a chip breaker. This chamfer 
side is formed so that the rake angle at the time of cutting may turn into a negative angle. 
[0008] As an operation gestalt of the tap of this invention, the following are mentioned, for 
example. The first, the include angle of said chamfer honing is made into -1 5—60 degree. 
[0009] The second [ the ] sets to 0.05 micrometers or more 1 0 micrometers or less field 
granularity of the chamfer honing section with which said hard film was covered by Ra based on 
JISB0601. 

[0010] the third [ the ] - the width of face of said chamfer honing - said - it bites and carries 
out to 20% or less of the diameter of said cutting edge more than the depth of cut of the cutting 
edge of the section. 

[001 1 ] The cutting edge of a complete thread portion is also clung to in the tap of one of the fourth 
above, and chamfer honing of a negative angle is given like the cutting edge of the section. 
[0012] Moreover, as other embodiments of the tap of this invention, what used said hard film as 
the diamond film or a diamond-like carbon film, for example, and the thing which made the base 
material of a tap cemented carbide are mentioned. 
[0013] 

[Embodiment of the Invention] An example of the tap of this Invention is shown in drawing 1 and 
drawing 2 . Drawing 1 is the front view showing an example of the tap of this invention, and 
drawing in which drawing 2 showed the cross section of the cutting-edge section partially, and 
drawing 3 are drawings having shown partially the cross section of the cutting-edge section before 
giving the cross section of the cutting-edge section of the conventional tap, and chamfer honing of 
the tap of this invention. In addition, the arrow head shown all over these drawings shows the hand 
of cut of a tap. As the cutting-edge section 2, an imperfect configuration bites at a tip, section 2a is 
prepared in the base material 4 with which the tap 1 of this invention consists of cemented carbide 
etc., and complete-thread-portion 2b of a perfect screw thread configuration is prepared in it 
succeeding this. This cutting-edge section 2 Is divided by the slot 3 of the shape of the shape of a 
spiral, or a straight line in the circumferencial direction. It bites, and chamfer honing is given to the 
part of ******** which rake face 5a of a cutting edge and a flank 6 cross, and the chamfer side 7 
is formed in the cutting edge of section 2a. This chamfer side 7 is formed so that rake angle alpha 
may become a negative angle at the time of processing. Since a chip is more finely divided by this 
compared with what does not give chamfer honing, in the cutting-edge section 2 of a tap 1 , a chip 
bites, it is hard coming to be crowded, and breakage is prevented that it is hard to generate the 
stress to a tap 1 . Moreover, since a chip becomes small, it can also become possible to make a slot 
3 small, and it can raise the reinforcement of a tap 1 . Furthermore, by performing chamfer honing 
of a negative angle, the reinforcement of the edge of a blade itself also becomes strong, and 
CHI@PPINGU under cutting, breakage, etc. can be prevented. 

[0014] After performing tapped hole processing, it is necessary to surely carry out inverse 
rotation and to extract a tap from a processing hole In processing by the tap. In tap processing 
which made composite material which contained the hard particle in a matrix metal like MMC **-ed 
material, when tapped hole processing is performed by any taps, although there is size of extent, 
joining of the matrix metal of composite material happens to a cutting edge, and a built up edge is 
usually formed. In the case of a tap with the rake face of a positive angle, even if it carries out 
inverse rotation and extracts a tap, after joining has remained, it is extracted from a workpiece. 
And since the next processing will be performed in such the condition, process tolerance will 
worsen, or exfoliation of a chipping and the hard film will take place and a tool life will become 
short. However, In what forms chamfer honing of a negative angle like the tap of this Invention, 
when carrying out inverse rotation, the force is applied to the deposit which forms a built up edge, 
and the component of a force committed in the direction parallel to the interface of deposit and the 
hard film among the component of a force of the force becomes large far from the tap of the rake 
face of the above-mentioned positive angle. It is the shearing force concerning the deposit In this 
component of a force, i.e., a chamfer side, and since the hard film with the sufficient mold-release 
characteristic in a chamfer side is covered, the effectiveness that deposit is removed by these 
synergistic effects by separating from a chamfer side is born. 

[0015] Moreover, the above-mentioned effectiveness is not acquired only by saying [ the tap which 
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only has the rake face of a negative angle ], but is acquired by carrying out chamfer honing of a 
negative angle. In order, as for this reason, to remove deposit easily generally, it is because that 
range will become large in the case of the tap which only has the rake face of a negative angle and 
big deposit will be formed, although the narrower one of the range in which deposit is formed is 
desirable as much as possible. On the other hand, since the range welded while the amount welded 
since in the case of the tap which gave chamfer honing of the negative angle of this invention a chip 
is finer like the above, it is divided and eccritic becomes good becomes less is limited to the 
chamfer honing section and it decreases greatly, deposit becomes small and is removed easily. 
[001 6] Since a cutting edge without a built up edge is maintainable from the above thing for a long 
period of time, it can carry out by the ability continuing highly precise processing, and the chipping 
of a cutting edge can also be prevented. In order to employ this effectiveness efficiently, as for the 
include angle alpha of chamfer honing, considering as -1 5—60 degree is desirable. - When it is 
small, and larger [ than 15 degrees ], carrying out inverse rotation and it is [ the effectiveness 
that deposit is removed becomes easy to produce a chipping and ] smaller than -60 degrees, it is 
because sharpness worsens. In addition, the include angle of chamfer honing is alpha which defines 
as the rake angle of a chamfer side and is shown in drawing 2 . 

[001 7] It is desirable to set to 0.05 micrometers or more 1 0 micrometers or less field granularity 
of the chamfer honing section 7 with which the hard film was covered by Ra based on JISB0601 . 
When field granularity was made smaller than this, field granularity of the base material before 
covering the hard film must be made smaller and such a base material is used, it may be 0.05 
micrometers or more for the anchor effect to the base material of the hard film becoming small, 
and the adhesion force of the hard film declining. Moreover, because the effectiveness which deposit 
will adhere firmly if larger than this, and is removed easily becomes small, it may be 10 
micrometers or less. 

[0018] Usually, in order to discharge end powder efficiently, as a rake face and the field 
granularity of a slot are small, they are better. However, when covering the hard film, exfoliation 
of the hard film will occur in cutting-edge ****** which will become easy to exfoliate if surface 
roughness is made small too much, and a heavy load requires especially as a cutting edge. However, 
it is possible to be able to adjust according to the need for the adhesion force of the hard film, and 
to prevent exfoliation of the hard film, since the surface roughness of the chamfer side 7 and a slot 
3 shall be differed by the tap of this invention. It is desirable to specifically make surface roughness 
of a slot 3 smaller to the surface roughness of the chamfer side 7 with which the hard film was 
covered. 

[0019] As for the width of face h of chamfer honing, it is desirable to bite and to carry out to more 
than the depth of cut of the cutting edge of section 2a. When it becomes [ in which chamfer honing is 
not formed as it is below the depth of cut / rake face 5 ] easy to weld and inverse rotation is 
carried out to it, it is because deposit becomes is hard to be removed. Moreover, about an upper 
limit, it is desirable to carry out to 20% or less of the diameter of a cutting edge. When it exceeds 
20%, the range welded like the configuration of a tap with the rake face of a mere negative angle 
becomes large, and when carrying out inverse rotation, it is because deposit becomes is hard to be 
removed. In addition, it considers as the distance from the ridgeline where a flank 6 and the 
chamfer side 7 cross as it is indicated in drawing 2 as the width of face h of chamfer honing to the 
ridgeline where rake face 5a and the chamfer side 7 cross. 

[0020] Moreover, chamfer honing is given to the part of ******** with which complete-thread- 
portion 2b is also bit and which the rake face 5 of a cutting edge and a flank 6 cross like section 2a, 
the chamfer side 7 is formed, and this chamfer side 7 is formed so that rake angle alpha may 
become a negative angle at the time of processing. Thereby, edge-of-a-blade reinforcement 
improves and it enables it to stabilize complete-thread-portion 2b and to play a role of a guide. In 
addition, although it bites, and it goes out and section 2a and complete-thread-portion 2b are used 
as the cutting part 2, actually acting as a cutting edge bites and it bites among section 2a and 
complete-thread-portion 2b, and the part by the side of section 2a is most, and the back side of 
complete-thread-portion 2b is acting as a guide. Therefore, although complete-thread-portion 2b 
bites and big joining like section 2a does not happen, it may weld a little by bite lump of a chip etc. 
In this case, if chamfer honing is also given to complete-thread-portion 2b, when it bites and 
inverse rotation is carried out to the section 2a said appearance, deposit is removed easily, and the 
function as a guide can be correctly maintained over a long period of time. 

[0021] The diamond film or a diamond-like carbon film is formed in these cutting-edge sections 2 by 
approaches, such as a vapor phase synthetic method. Thickness is set to 5-30 micrometers when 
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forming the diamond film. It may be 5 micrometers or more for a crack tending to enter during 
processing, since membranous reinforcement Is weak when membranous thickness is thin, and 
resulting in exfoliation from there. Moreover, it is because it will be in the condition of having been 
dotted with the particle of a diamond and does not become film-like in many cases, even If it is going 
to form the less than 5-micrometer film. If thicker than this, when R of the edge of a blade of the 
cutting-edge section 2 will become large and an operation will fall as a cutting edge, It may be 30 
micrometers or less for the film becoming easy to separate with the residual stress produced 
according to the difference of the coefficient of thermal expansion of a base material 4 and the film 
in case these film is formed. As an ingredient of a base material 4, cemented carbide and cemented 
carbide especially equivalent to K10 are desirable. 

[0022] Moreover, thickness in the case of forming a diamond-like carbon film is set to 1-20 
micrometers. If it is required to be referred to as 1 micrometers or more In order for a base 
material 4 to prevent exposing at an early stage and.to maintain the cutting-edge function as a 
cutting tool at worst, when these film Is worn out by cutting, and It Is thicker than this to be 
referred to as 20 micrometers or less When R of the edge of a blade of the cutting-edge section 2 
becomes large and an operation falls as a cutting edge, it is for the film to become easy to separate 
with the residual stress produced according to the difference of the coefficient of thermal expansion 
of a base material 4 and the film in case these film Is formed. 
[0023] 

[Example] The tap of this invention is explained in more detail. In addition, this example explains the 
tap of M3 to an example. What processed the configuration of drawing 1 was prepared using 
cemented carbide as an ingredient of a base material 4. The cutting-edge section 2 is formed in the 
point of a base material 4. This cutting-edge section 2 bit, four pieces bit the threads per Inch of 
section 2a, to the shaft of a tap 1 , the threads per inch of 1 0 degrees and complete-thread-portion 
2b are made into four pieces, and rake angle beta of a rake face 5 made the Include angle of section 
2a 3 degrees. 

[0024] ******** 8 which serves as the intersection section of a rake face 5 and a flank 6 as the 
cutting-edge section 2 of a tap which has not given chamfer honing is shown in drawing 3 is formed. 
By the tap of this invention, chamfer honing is given to the part of this ******** 8, and as shown 
in drawing 2 , the chamfer side 7 is formed. And the diamond film is formed In the front face of the 
cutting-edge section 2 by the heat filament CVD method. As a tap of this invention, the Include angle 
of chamfer honing, the field granularity (field granularity of a diamond film front face) of the 
chamfer section, the width of face of chamfer honing, and the thickness of the diamond film were 
changed, respectively, and 1 9 kinds of taps were manufactured. 

[0025] As an example of a comparison, the tap of the configuration of drawing 3 which does not 
give chamfer honing to the cutting-edge section 2 of a tap was manufactured. The example 1 of a 
comparison made rake angle beta 3 degrees, and the example 2 of a comparison considered beta as 
the rake angle of -1 5 degrees. About the configurations and specifications other than cutting-edge 
section 2, the diamond film was similarly formed in the front face of the cutting-edge section 2 like 
the tap of this invention. 

[0026] Every 30 each of these taps were prepared and tapped hole processing of MMC was 
performed. The presentation of MMC used what contains 30% of SIC particle In aluminum. Tapped 
hole processing processed 400 holes and checked the trial about the exfoliation situation of the 
number which the crease generated, the condition of joining, the number of chippings, processed 
surface grace, and the diamond film, the area of joining to the gross area of the part between the 
troughs, the field, i.e., the crest, which Is what came out of comparatively and was compared, and 
acts as a rake face, of the area which welds the condition of joining — comparatively — having 
carried out . The rate of this joining area was divided Into four steps, it was set as (C) (B) and 20 
to 40%, and, as for 1 0% or less, the rate of the area of joining set (A) and 1 0 - 20% to (D) 40% 
or more. The number of chippings was considered as the average of the number of the chippings per 
tap, processed surface grace could pluck the field ****ed and processed, and was judged In the 
state of ** weld flash, and the exfoliation situation of the diamond film was considered as a number 
of averages with which the diamond film per tap exfoliated. The specification of these taps and a 
result are shown in Table 1 . 
[0027] 
[Table 1] 
ID:»000003 
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[0028] Although there was nothing that breaks by the tap of this invention about breakage as a 
result of performing tapped hole processing, it turned out that a crease generates the tap of the 
example 1 of a comparison in five among 30, a crease also generates the tap of the example 2 of a 
comparison in three among 30, and the tap of this invention cannot break easily. 
[0029] When the difference by the difference between the existence of chamfer honing and the 
Include angle of chamfer honing was compared with reference to this inventions 1 -6 and the 
examples 1 and 2 of a comparison, as for the thing without chamfer honing, there was much joining, 
the chipping occurred and the grace of exfoliation [ the diamond film ] of a processed surface 
increased the bad top. Although Joining did not have exfoliation of a chipping or the diamond film 
very few, either and that of the grace of a processed surface whose include angle of chamfer honing 
of the thing with chamfer honing is -1 5— 60 degree was also good, in that by which the include angle 
of chamfer honing became large like [ degrees / -1 5 ] large especially -5 degrees, joining occurred 
for a while, exfoliation of a chipping and the diamond film occurred, and the grace of a processed 
surface fell for a while. Moreover, although exfoliation of joining, a chipping, and the diamond film 
etc. was not seen in what became small so that the include angle of chamfer honing might be -70 
degrees, the grace of a processed surface fell for a while. This is considered that sharpness fell. 
[0030] Although the thing to 0.05*10 did not have [ field granularity Ra ] exfoliation of a chipping 
or the diamond film that there is very little joining, either and the grace of a processed surface was 
also good when the difference by the difference in the field granularity of a chamfer side was 
compared with reference to 4 of this invention, and 7-1 1 , as for that to which field granularity Ra 
became small with 0.01 , exfoliation of the diamond film was seen slightly. Moreover, joining of 
thing [ a little ] to which field granularity Ra became large with 1 2 or 1 5 increased, and the 
inclination for the grace of a processed surface to fall was seen. 

[0031] Although joining did not have exfoliation of a chipping or the diamond film very few as for 
that whose width of face is 0.08-0.6mm, either and the grace of a processed surface was also good 
when the difference by the difference in the width of face of a chamfer side was compared with 
reference to 4 of this invention, and 12-15, exfoliation of joining, a chipping, and the diamond film 
was seen for a while, and, as for that to which width of face became small with 0.008mm, the 
inclination for the grace of a processed surface to fall was seen. Moreover, although exfoliation of a 
chipping or the diamond film was not seen for that to which width of face became large with 0.7mm 
(23% of the diameter of a tap), the inclination for joining to be seen for a while and for the grace of 
a processed surface to fall was seen. 

[0032] When the difference by the difference in the thickness of the diamond film was compared 
with reference to 4 of this invention, and 16-19, as for that whose thickness is 5-30 micrometers, 
joining did not have exfoliation of a chipping or the diamond film very few, either, and the grace of 
a processed surface was also good, but when it became thin or became thick like 40 micrometers so 
that thickness might be 2 micrometers, it was the inclination for exfoliation of joining, a chipping, 
and the diamond film to be seen for a while. The inclination to fall was not seen especially about the 
grace of a processed surface. 

[0033] It was what set the hard film to what was used as diamond-like carbon, the thing set to TIN, 
and TiC (N), and although it was inferior a little in respect of abrasion resistance compared with the 
diamond film as a result of manufacturing the tap of the same design configuration as this invention 
4 and performing the same evaluation as the above, the effectiveness made into the purpose of this 
invention was checked. 

[0034] As mentioned above, it was checked that this invention shows the property which was 
excellent about breakage-proof nature, joining-proof nature, chipping-proof nature, and processed 
surface grace. 
[0035] 

[Effect of the Invention] As explained above, the tap of this invention is bit, it cannot be easily 
crowded, and becomes [ a chip is cut in pieces small, ], and that a tap breaks decreases extremely. 
Moreover, also in processing of the severe ingredient of joining, it is hard to weld, since it 
separates easily when carrying out inverse rotation, even if joining occurs, it is hard to form a 
built up edge, and it can carry out by continuing highly precise processing. 
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